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DISCUSSION

PURPOSE FOR PROJECT

The purpose of this project is to subdivide 610.7 acres of rural land into a master-planned community
with residential, commercial, schools, parks and extensive open spaces. The project site situated on the
northeasterly upstream of a much larger watershed that drains southwesterly into San Luis Rey River.
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The purpose of this report is to determine the peak runoff rates under the mass grading phase (i.e. Master
TM) from the site and compare them to the pre-development, natural state runoff rate. The pre- and
post-development runoff volumes will also be analyzed to determine the required detention basin
storage volume. The post-development runoff volume is based on the ultimate build-out conditions of
the project. This report will access appropriate drainage infrastructure required to mitigate the
anticipated increase in runoff volume from each basin due to the proposed development. The goal of the
proposed drainage infrastructure will be to reduce post-development runoff volume to pre-development
levels such that the proposed development will not negatively impact existing downstream facilities.






DESCRIPTION OF WATERSHED

The project is located on the east side of Interstate 15, southerly of W. Lilac Road in the County of San
Diego, State of California.

Under the existing conditions, there are three sub-basins on the project site - the northerly, central and
southerly sub-basins. The northerly sub-basin drains the southwesterly along a web of natural drainage
channels and into a major natural channel along the westerly project boundary.

The central sub-basin also drains southwesterly and into the same westerly natural channel along the
westerly project boundary, approximately 1000’ southerly of the discharge point from the northerly sub-
basin.

The southerly sub-basin drains westerly across the project site and into a tributary of the westerly natural
channel.

The proposed development will be split into several phases through several successive implementing
tentative maps. The Master TM consists of the construction of the backbone roads, the mass grading of
the proposed pads and secondary roads and the mapping of large neighborhood parcels. Temporary
storm drains will be installed to convey upstream runoff through the mass-graded site and to the
downstream discharge points. The overall pre-development drainage pattern will be preserved. Due to
the proposed increase in impervious areas such as roadways, roof tops, driveways and sidewalks. The
runoff rate and volume is anticipated to increase significantly. Detention facilities will be sized to store
the anticipated excess runoff volume based on the project ultimate build-out. The hydraulics of
proposed storm drain systems and detention basin outlets will not be analyze in this report, they will be
analyzed during final engineering phase of the project.
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In the hydrograph analysis, the post-development condition’s Cn value is weighted based

on the actual land use acreage:

BASIN 100 BASIN 200 BASIN 300
DEV FOOT PRINT 353 80 80
UNDISTURBED 2901 412 175
DEV C 90 90 90
PRE-C 82 82 82
WEIGHTED C 86.4 83.3 84.5
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SUMMARY

PEAK DISCHARGE RATE (unmitigated)

DIS- PRE-DEVELOPMENT CONDITIONS DIS-CHARGE POST-DEVELOPMENT CONDITIONS PROPOSED
CHARGE POINT MITIGATION
POINT C Tc I A Vv Q C Tc I A Vv Q (for velocity

only)
Node 150 | 0.36 | 34.18 | 2.67 | 617.5 2.93 | 530.84 | Node 1131 0.36 | 21.48 | 3.6 598 2.4 Discharge into
933.0 | existing natural
channel, no
increase in
velocity, no
mitigation
required
Node 2 0.30 | 25.47 | 3.23 | 520.30 | 15.2 | 526.19 Node 248 0.35 | 16.58 | 4.2 509.3 | 9.1 789.4 Discharge into
23 existing natural
channel, no
increase in
velocity, no
mitigation
required
Node 313 | 0.30 | 35.07 | 2.74 | 238.30 | 5.15 | 193.65 Node 327 0.30* | 37.1 | 25 2423 | 299 | 2421 Riprap will be
placed at
discharge point
e From immediate upstream tributary area.
RUNOFF
VOLUME
BASIN 100 BASIN 200 BASIN 300
PRE-DEV (Ac-Ft) 320.2 267.3 123
POST-DEV(Ac-Ft) 345.3 249.4 132.9
REQUIRED DETENTION
VOL(Ac-Ft) 25.1 -17.9 9.9

Riprap will be placed at all internal discharge points, downstream from proposed pipes and ditches, etc.
the sizing of riprap will be determined during final engineering.

The proposed detention pond for each sub-basin is adequately size to store all the excessive runoff
volume. Their outlet structures will restrict the peak runoff rate exiting these ponds at or below that of
under the pre-development conditions. Based on the proposed mitigation facilities — detention ponds in
the volume of 26.0Ac-ft, 2.77 Ac-ft (for hydromodification mitigation only), and 10.0Ac-ft for Sub-

basins 100, 200 and 300, respectively. The proposed development will not adversely affect the

downstream drainage facilities.
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DECLARATION OF RESPONSIBLE CHARGE

| hereby declare that | am the civil Engineer of Work for this project, that | have exercised responsible
charge over the design of this project as defined in Section 6703 of the Business and Professions code,
and that the design is consistent with current design.

| understand that the check of project drawings and specifications by the County of San Diego is
confined to a review only and does not relieve me, as Engineer of Work, of my responsibilities for
project design.

DAVID YEH, RCE 62717, EXP 6-30-14
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100-YEAR HYDROLOGY CALCULATIONS
PRE-DEVELOPMENT CONDITIONS

AEAEEAETEAAEAAAEAAAEA AKX A AXAA AKX A AKX AAXAEAAXAAAXAAAXAAXAXAAXAXAAXAXAAXAXAAXAAALAXAALAXAAAXAAXAXAAXAAAXA AKX AAX

RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT
2003,1985,1981 HYDROLOGY MANUAL
(c) Copyright 1982-2004 Advanced Engineering Software (aes)
Ver. 2.0 Release Date: 01/01/2004 License ID 1503

Analysis prepared by:

LANDMARK CONSULTING
9555 GENESEE AVE. SUITE 200
SAN DIEGO, CA 92121
TEL: 858-587-8070, FAX: 858-587-8750

* LILAC HILLS RANCH TM *
* PRELIMINARY HYDROLOGY ANAYSIS *
* PRE-DEVELOPMENT CONDITIONS, 100-YEAR STORM *

AEAEEAEAAAEAAA A AKX KA AKX A AL EAAXAAAXA A AKX EAAXAAAXAAXAXAAXAXAAXAXAAXAXAALAXAALAAAXAXAAXAAAXAAAXAAAXAAXAAX%

FILE NAME: 1037EX.DAT
TIME/DATE OF STUDY: 09:50 02/17/2012

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

2003 SAN DIEGO MANUAL CRITERIA

USER SPECIFIED STORM EVENT(YEAR) = 100.00
6-HOUR DURATION PRECIPITATION (INCHES) =  3.500
SPECIFIED MINIMUM PIPE SIZE(INCH) = 18.00
SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.90
SAN DIEGO HYDROLOGY MANUAL "'C"-VALUES USED FOR RATIONAL METHOD
NOTE: USE MODIFIED RATIONAL METHOD PROCEDURES FOR CONFLUENCE ANALYSIS
*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*
HALF- CROWN TO  STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING
WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR
NO.  (FT) (FT)  SIDE / SIDE/ WAY  (FT) (FT) (FT) (FT) D)

1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0313 0.167 0.0150

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = 0.00 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (Depth)*(Velocity) Constraint = 6.0 (FT*FT/S)
*SI1ZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*

17
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FLOW PROCESS FROM NODE 101.00 TO NODE 102.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIENT = .3600
SOIL CLASSIFICATION 1S "C"
S.C.S. CURVE NUMBER (AMC 11) = 76

INITIAL SUBAREA FLOW-LENGTH(FEET) =  60.00
UPSTREAM ELEVATION(FEET) =  1042.00
DOWNSTREAM ELEVATION(FEET) =  1038.00
ELEVATION DIFFERENCE(FEET) = 4.00
SUBAREA OVERLAND TIME OF FLOW(MIN.) =  5.482
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 8.690
SUBAREA RUNOFF(CFS) = 0.31
TOTAL AREA(ACRES) = 0.10  TOTAL RUNOFF(CFS) = 0.31

AEAEEAEEAA A AA KA AA KA AKX A AL KA AL A AKX A AKX A AKX AAXAAAXAAXAXA XXX AXAXAAXAXAAXAXAAXAXAAXAAAXAAAXAAAXAAAXAAAXAXK

FLOW PROCESS FROM NODE 102.00 TO NODE 103.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 1038.00 DOWNSTREAM(FEET)
CHANNEL LENGTH THRU SUBAREA(FEET) = 2700.00 CHANNEL SLOPE
CHANNEL BASE(FEET) = 15.00 "Z" FACTOR = 2.000
MANNING"S FACTOR = 0.060  MAXIMUM DEPTH(FEET) = 2.00

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.488
LEGUMES(STRAIGHT ROW) GOOD COVER RUNOFF COEFFICIENT = .3000
SOIL CLASSIFICATION IS "C"
S.C.S. CURVE NUMBER (AMC I1) = 81
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 43.46
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.)
AVERAGE FLOW DEPTH(FEET) = 0.58  TRAVEL TIME(MIN.)
Tc(MIN.) = 15.27
SUBAREA AREA(ACRES) =  57.80 SUBAREA RUNOFF(CFS) = 77.82
AREA-AVERAGE RUNOFF COEFFICIENT = 0.300
TOTAL AREA(ACRES) = 57.90 PEAK FLOW RATE(CFS) = 77.98

826.00
0.0785

4.60
9.79

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.83 FLOW VELOCITY(FEET/SEC.) = 5.66
LONGEST FLOWPATH FROM NODE 101.00 TO NODE 103.00 = 2760.00 FEET.
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FLOW PROCESS FROM NODE 103.00 TO NODE 103.00 IS CODE = 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:

TIME OF CONCENTRATION(MIN.) = 15.27

RAINFALL INTENSITY(INCH/HR) = 4.49

TOTAL STREAM AREA(CACRES) = 57.90

PEAK FLOW RATE(CFS) AT CONFLUENCE = 77.98

EAEAEEAEEAAXAAEAAXAETAXITEAAXTXAAXTEA AL A AKX EAAXTEAAXAEAAXAAAXA XXX XXX XXX AXAXAALAXAALAXAALAXAAXAXAAXAXAAXAAAXAXAX

FLOW PROCESS FROM NODE 104.00 TO NODE 105.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<




RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIENT = .3600
SOIL CLASSIFICATION 1S C"
S.C.S. CURVE NUMBER (AMC I1) = 76

INITIAL SUBAREA FLOW-LENGTH(FEET) =  60.00
UPSTREAM ELEVATION(FEET) =  928.00
DOWNSTREAM ELEVATION(FEET) =  927.00
ELEVATION DIFFERENCE(FEET) = 1.00
SUBAREA OVERLAND TIME OF FLOW(MIN.) =  8.702
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 6.450
SUBAREA RUNOFF(CFS) = 0.23
TOTAL AREA(ACRES) = 0.10  TOTAL RUNOFF(CFS) = 0.23

EAEAEEAEEAAETAAKAAXAEA AKX XA AKX A AKX A AKX A AKX A AKX XXX XXX XXX XXX AXAXAAXAXAAXLAALAXAALAXAAXAXAAXAXAAXA A AXAAAXAhxKx

FLOW PROCESS FROM NODE 105.00 TO NODE 103.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

826.00
0.0842

ELEVATION DATA: UPSTREAM(FEET) =  927.00 DOWNSTREAM(FEET)
CHANNEL LENGTH THRU SUBAREA(FEET) = 1200.00 CHANNEL SLOPE
CHANNEL BASE(FEET) = 14.00 "Z" FACTOR = 5.000
MANNING"S FACTOR = 0.060  MAXIMUM DEPTH(FEET) = 2.00

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.502
LEGUMES(STRAIGHT ROW) GOOD COVER RUNOFF COEFFICIENT = .3000
SOIL CLASSIFICATION IS "C"
S.C.S. CURVE NUMBER (AMC I1) = 81
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 14.84
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 3.08
AVERAGE FLOW DEPTH(FEET) = 0.31 TRAVEL TIME(MIN.) = 6.50
Tc(MIN.) = 15.20
SUBAREA AREA(ACRES) =  20.70 SUBAREA RUNOFF(CFS) = 27.96
AREA-AVERAGE RUNOFF COEFFICIENT = 0.300
TOTAL AREA(ACRES) = 20.80 PEAK FLOW RATE(CFS) = 28.12

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.45 FLOW VELOCITY(FEET/SEC.) = 3.87
LONGEST FLOWPATH FROM NODE 104.00 TO NODE 103.00 = 1260.00 FEET.
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FLOW PROCESS FROM NODE 103.00 TO NODE 103.00 IS CODE = 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:

TIME OF CONCENTRATION(MIN.) = 15.20

RAINFALL INTENSITY(INCH/HR) =  4.50

TOTAL STREAM AREA(ACRES) =  20.80

PEAK FLOW RATE(CFS) AT CONFLUENCE = 28.12

** CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA

NUMBER (CFS) (MIN.)  (INCH/HOUR) (ACRE)
1 77.98  15.27 4.488 57.90
2 28.12  15.20 4.502 20.80

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 2 STREAMS.



** PEAK FLOW RATE TABLE **

STREAM RUNOFF Tc INTENSITY
NUMBER (CFS) (MIN.)  (INCH/HOUR)
1 105.74  15.20 4.502
2 106.02  15.27 4.488
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) =  106.02 Tc(MIN.) = 15.27
TOTAL AREA(ACRES) = 78.70

LONGEST FLOWPATH FROM NODE 101.00 TO NODE 103.00 = 2760.00 FEET.
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FLOW PROCESS FROM NODE 103.00 TO NODE 106.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) =  826.00 DOWNSTREAM(FEET)
CHANNEL LENGTH THRU SUBAREA(FEET) = 780.00 CHANNEL SLOPE
CHANNEL BASE(FEET) = 24.00 "Z" FACTOR = 2.500
MANNING™S FACTOR = 0.060  MAXIMUM DEPTH(FEET) = 2.00

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.017
LEGUMES(STRAIGHT ROW) GOOD COVER RUNOFF COEFFICIENT = .3000
SOIL CLASSIFICATION IS "C"
S.C.S. CURVE NUMBER (AMC I1) = 81
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 113.67
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 4.54
AVERAGE FLOW DEPTH(FEET) = 0.95 TRAVEL TIME(MIN.) = 2.86
Tc(MIN.) = 18.13
SUBAREA AREA(ACRES) = 12.70 SUBAREA RUNOFF(CFS) = 15.31
AREA-AVERAGE RUNOFF COEFFICIENT = 0.300
TOTAL AREA(ACRES) = 91.40 PEAK FLOW RATE(CFS) = 110.20

794.00
0.0410

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.93 FLOW VELOCITY(FEET/SEC.) = 4.48
LONGEST FLOWPATH FROM NODE  101.00 TO NODE = 106.00 = 3540.00 FEET.
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FLOW PROCESS FROM NODE 106.00 TO NODE 106.00 IS CODE = 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION(MIN.) = 18.13

RAINFALL INTENSITY(INCH/HR) 4.02
TOTAL STREAM AREA(CACRES) = 91.40
PEAK FLOW RATE(CFS) AT CONFLUENCE = 110.20
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FLOW PROCESS FROM NODE 107.00 TO NODE 108.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

LEGUMES(STRAIGHT ROW) GOOD COVER RUNOFF COEFFICIENT = .3000
SOIL CLASSIFICATION IS "C"

S.C.S. CURVE NUMBER (AMC 11) = 81

INITIAL SUBAREA FLOW-LENGTH(FEET) = 60.00

UPSTREAM ELEVATION(FEET) = 958.00

DOWNSTREAM ELEVATION(FEET) = 956.00



ELEVATION DIFFERENCE(FEET) = 2.00
SUBAREA OVERLAND TIME OF FLOW(MIN.) = 7.467
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 7.120
SUBAREA RUNOFF(CFS) = 0.21
TOTAL AREA(ACRES) = 0.10 TOTAL RUNOFF(CFS) = 0.21
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FLOW PROCESS FROM NODE 108.00 TO NODE 106.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) =  956.00 DOWNSTREAM(FEET)
CHANNEL LENGTH THRU SUBAREA(FEET) = 1030.00 CHANNEL SLOPE
CHANNEL BASE(FEET) =  6.00 "Z" FACTOR = 1.500
MANNING™S FACTOR = 0.060  MAXIMUM DEPTH(FEET) = 2.00

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 5.370
LEGUMES(STRAIGHT ROW) GOOD COVER RUNOFF COEFFICIENT = .3000
SOIL CLASSIFICATION IS "C"
S.C.S. CURVE NUMBER (AMC I1) = 81
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.)
AVERAGE FLOW DEPTH(FEET) = 0.30 TRAVEL TIME(MIN.)
Tc(MIN.) = 11.56
SUBAREA AREA(ACRES) = 9.70 SUBAREA RUNOFF(CFS) = 15.63
AREA-AVERAGE RUNOFF COEFFICIENT = 0.300
TOTAL AREA(ACRES) = 9.80 PEAK FLOW RATE(CFS) = 15.79

794.00
0.1573
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END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.45 FLOW VELOCITY(FEET/SEC.) = 5.29
LONGEST FLOWPATH FROM NODE 107.00 TO NODE 106.00 = 1090.00 FEET.
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FLOW PROCESS FROM NODE 106.00 TO NODE 106.00 IS CODE = 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:

TIME OF CONCENTRATION(MIN.) = 11.56

RAINFALL INTENSITY(INCH/HR) = 5.37

TOTAL STREAM AREA(ACRES) = 9.80

PEAK FLOW RATE(CFS) AT CONFLUENCE = 15.79

** CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA

NUMBER (CFS) (MIN.)  (INCH/HOUR) (ACRE)
1 110.20  18.13 4.017 91.40
2 15.79  11.56 5.370 9.80

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 2 STREAMS.

** PEAK FLOW RATE TABLE **

STREAM RUNOFF Tc INTENSITY
NUMBER (CFS) (MIN.)  (INCH/HOUR)
1 98.23 11.56 5.370

2 122.01 18.13 4.017



COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE(CFS) = 122.01 Tc(MIN.) = 18.13

TOTAL AREA(ACRES) = 101.20

LONGEST FLOWPATH FROM NODE 101.00 TO NODE 106.00 = 3540.00 FEET.
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FLOW PROCESS FROM NODE 106.00 TO NODE 109.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 794_.00 DOWNSTREAM(FEET) = 786.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 144 .00 CHANNEL SLOPE = 0.0556
CHANNEL BASE(FEET) = 5.00 "Z" FACTOR = 2.000
MANNING®S FACTOR = 0.060 MAXIMUM DEPTH(FEET) = 5.00
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.968
TURF FAIR COVER RUNOFF COEFFICIENT = .3000
SOIL CLASSIFICATION IS "C"
S.C.S. CURVE NUMBER (AMC 11) = 77
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 122 .43
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 6.90
AVERAGE FLOW DEPTH(FEET) = 1.98 TRAVEL TIME(MIN.) = 0.35
Tc(MIN.) = 18.48
SUBAREA AREA(ACRES) = 0.70 SUBAREA RUNOFF(CFS) = 0.83
AREA-AVERAGE RUNOFF COEFFICIENT = 0.300
TOTAL AREA(ACRES) = 101.90 PEAK FLOW RATE(CFS) = 122.01

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 1.98 FLOW VELOCITY(FEET/SEC.) = 6.88
LONGEST FLOWPATH FROM NODE 101.00 TO NODE 109.00 = 3684.00 FEET.
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FLOW PROCESS FROM NODE 109.00 TO NODE 109.00 IS CODE = 10

>>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 1 <<<<<

AE A A AA A A A A A A A A AA A AAAAAAAAAAAAALAAAAAAAXAAAXAAAXALAAAXAAAAAAAXAAAAAAAAAAAAAXAAAAAAAXX

FLOW PROCESS FROM NODE 110.00 TO NODE 111.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

LEGUMES(STRAIGHT ROW) GOOD COVER RUNOFF COEFFICIENT = .3000
SOIL CLASSIFICATION IS "C"
S.C.S. CURVE NUMBER (AMC 11) = 81

INITIAL SUBAREA FLOW-LENGTH(FEET) =  50.00
UPSTREAM ELEVATION(FEET) =  989.00
DOWNSTREAM ELEVATION(FEET) =  988.00
ELEVATION DIFFERENCE(FEET) = 1.00
SUBAREA OVERLAND TIME OF FLOW(MIN.) =  8.082
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 6.765
SUBAREA RUNOFF(CFS) = 0.20
TOTAL AREA(ACRES) = 0.10  TOTAL RUNOFF(CFS) = 0.20
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FLOW PROCESS FROM NODE 111.00 TO NODE 112.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<




842.00
0.1090

ELEVATION DATA: UPSTREAM(FEET) =  988.00 DOWNSTREAM(FEET)
CHANNEL LENGTH THRU SUBAREA(FEET) = 1340.00 CHANNEL SLOPE
CHANNEL BASE(FEET) = 16.00 "Z" FACTOR = 2.000
MANNING™S FACTOR = 0.030  MAXIMUM DEPTH(FEET) = 5.00

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 5.183

RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIENT = .3600
SOIL CLASSIFICATION IS "C"
S.C.S. CURVE NUMBER (AMC I1) = 76
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 1
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.)
AVERAGE FLOW DEPTH(FEET) = 0.20 TRAVEL TIME(MIN.)
Tc(MIN.) = 12.21
SUBAREA AREA(ACRES) =  18.20 SUBAREA RUNOFF(CFS) = 33.96
AREA-AVERAGE RUNOFF COEFFICIENT = 0.360
TOTAL AREA(ACRES) = 18.30 PEAK FLOW RATE(CFS) = 34.12

.32
5.40
4.13

I n~

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.29 FLOW VELOCITY(FEET/SEC.) = 7.03
LONGEST FLOWPATH FROM NODE 110.00 TO NODE 112.00 = 1390.00 FEET.

R o o S e e o e e R A S A S R A L A R R A A R A R R A A R S R R A R R R R S S R R AR A R S R e S A

FLOW PROCESS FROM NODE 112.00 TO NODE 112.00 IS CODE = 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION(MIN.) = 12.21

RAINFALL INTENSITY(INCH/HR) = 5.18

TOTAL STREAM AREA(CACRES) = 18.30
PEAK FLOW RATE(CFS) AT CONFLUENCE = 34.12
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FLOW PROCESS FROM NODE 113.00 TO NODE 114.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIENT = .3600
SOIL CLASSIFICATION IS "C"
S.C.S. CURVE NUMBER (AMC 11) = 76

INITIAL SUBAREA FLOW-LENGTH(FEET) =  50.00
UPSTREAM ELEVATION(FEET) =  978.00
DOWNSTREAM ELEVATION(FEET) =  977.00
ELEVATION DIFFERENCE(FEET) = 1.00
SUBAREA OVERLAND TIME OF FLOW(MIN.) =  7.476
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 7.114
SUBAREA RUNOFF(CFS) = 0.26
TOTAL AREA(ACRES) = 0.10  TOTAL RUNOFF(CFS) = 0.26
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FLOW PROCESS FROM NODE 114.00 TO NODE 112.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 977.00 DOWNSTREAM(FEET) = 842.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 1870.00 CHANNEL SLOPE = 0.0722
CHANNEL BASE(FEET) = 24.00 "Z" FACTOR = 10.000

MANNING*S FACTOR = 0.030 MAXIMUM DEPTH(FEET) = 5.00

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.441



RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIENT = .3600
SOIL CLASSIFICATION 1S C"
S.C.S. CURVE NUMBER (AMC I1) = 76

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 17.00

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 3.87

AVERAGE FLOW DEPTH(FEET) = 0.17 TRAVEL TIME(MIN.) = 8.04
Tc(MIN.) = 15.52

SUBAREA AREA(ACRES) =  19.90 SUBAREA RUNOFF(CFS) = 31.82
AREA-AVERAGE RUNOFF COEFFICIENT = 0.360

TOTAL AREA(ACRES) = 20.00 PEAK FLOW RATE(CFS) = 31.98

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.25 FLOW VELOCITY(FEET/SEC.) = 4.89
LONGEST FLOWPATH FROM NODE 113.00 TO NODE 112.00 = 1920.00 FEET.
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FLOW PROCESS FROM NODE 112.00 TO NODE 112.00 IS CODE = 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION(MIN.) = 15.52

RAINFALL INTENSITY(INCH/HR) = 4.44

TOTAL STREAM AREA(ACRES) =  20.00
PEAK FLOW RATE(CFS) AT CONFLUENCE = 31.98
** CONFLUENCE DATA **
STREAM RUNOFF Tc INTENSITY AREA
NUMBER (CFS) (MIN.)  (INCH/HOUR) (ACRE)
1 34.12  12.21 5.183 18.30
2 31.98  15.52 4.441 20.00

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 2 STREAMS.

** PEAK FLOW RATE TABLE **

STREAM RUNOFF Tc INTENSITY
NUMBER (CFS) (MIN.)  (INCH/HOUR)
1 59.28  12.21 5.183
2 61.21  15.52 4.441
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 61.21 Tc(MIN.) = 15.52
TOTAL AREA(ACRES) = 38.30

LONGEST FLOWPATH FROM NODE 113.00 TO NODE 112.00 = 1920.00 FEET.
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FLOW PROCESS FROM NODE 112.00 TO NODE 109.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 842.00 DOWNSTREAM(FEET) = 786.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 875.00 CHANNEL SLOPE = 0.0640
CHANNEL BASE(FEET) = 4.00 "Z" FACTOR = 2.000

MANNING®S FACTOR = 0.030 MAXIMUM DEPTH(FEET) = 5.00

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.200
RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIENT = .3600



SOIL CLASSIFICATION IS "C"
S.C.S. CURVE NUMBER (AMC 11) = 76

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 68.85

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 10.37

AVERAGE FLOW DEPTH(FEET) = 1.08 TRAVEL TIME(MIN.) = 1.41
Tc(MIN.) = 16.93

SUBAREA AREA(ACRES) =  10.10 SUBAREA RUNOFF(CFS) = 15.27
AREA-AVERAGE RUNOFF COEFFICIENT = 0.360

TOTAL AREA(ACRES) = 48.40 PEAK FLOW RATE(CFS) = 73.15

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 1.11 FLOW VELOCITY(FEET/SEC.) = 10.58
LONGEST FLOWPATH FROM NODE 113.00 TO NODE 109.00 = 2795.00 FEET.
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FLOW PROCESS FROM NODE 109.00 TO NODE 109.00 IS CODE = 11

>>>>>CONFLUENCE MEMORY BANK # 1 WITH THE MAIN-STREAM MEMORY<<<<<

** MAIN STREAM CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA
NUMBER (CFS)  (MIN.)  (INCH/HOUR)  (ACRE)
1 73.15  16.93 4.200 48_40

LONGEST FLOWPATH FROM NODE 113.00 TO NODE 109.00 2795.00 FEET.

** MEMORY BANK # 1 CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA
NUMBER (CFS)  (MIN.)  (INCH/HOUR)  (ACRE)
1 122.01 18.48 3.968 101.90

LONGEST FLOWPATH FROM NODE 101.00 TO NODE 109.00 3684.00 FEET.

** PEAK FLOW RATE TABLE **

STREAM  RUNOFF Tc INTENSITY
NUMBER (CFS) (MIN.)  (INCH/HOUR)

1 184.91 16.93 4.200

2 191.13 18.48 3.968
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) =  191.13 Tc(MIN.) = 18.48
TOTAL AREA(ACRES) =  150.30
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FLOW PROCESS FROM NODE 109.00 TO NODE 109.00 IS CODE = 12

>>>>>CLEAR MEMORY BANK # 1 <<<<<
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FLOW PROCESS FROM NODE 109.00 TO NODE 115.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 786.00 DOWNSTREAM(FEET) = 772.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 526.00 CHANNEL SLOPE = 0.0266
CHANNEL BASE(FEET) = 6.00 "Z" FACTOR = 3.000

MANNING®S FACTOR = 0.060 MAXIMUM DEPTH(FEET) = 5.00

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.762
LEGUMES(STRAIGHT ROW) GOOD COVER RUNOFF COEFFICIENT = .3000

25



SOIL CLASSIFICATION IS "C"
S.C.S. CURVE NUMBER (AMC 11) = 81

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =  194.92
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 5.49

AVERAGE FLOW DEPTH(FEET) = 2.58 TRAVEL TIME(MIN.) = 1.60
Tc(MIN.) = 20.08

SUBAREA AREA(ACRES) = 6.70 SUBAREA RUNOFF(CFS) =  7.56
AREA-AVERAGE RUNOFF COEFFICIENT = 0.319

TOTAL AREA(ACRES) =  157.00 PEAK FLOW RATE(CFS) = 191.13

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 2.55 FLOW VELOCITY(FEET/SEC.) = 5.48
LONGEST FLOWPATH FROM NODE 101.00 TO NODE 115.00 = 4210.00 FEET.
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FLOW PROCESS FROM NODE 115.00 TO NODE 115.00 IS CODE = 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION(MIN.) 20.08

RAINFALL INTENSITY(INCH/HR) 3.76

TOTAL STREAM AREA(CACRES) = 157.00

PEAK FLOW RATE(CFS) AT CONFLUENCE = 191.13
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FLOW PROCESS FROM NODE 116.00 TO NODE 117.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

LEGUMES(STRAIGHT ROW) GOOD COVER RUNOFF COEFFICIENT = .3000
SOIL CLASSIFICATION IS "C"
S.C.S. CURVE NUMBER (AMC 11) = 81

INITIAL SUBAREA FLOW-LENGTH(FEET) = 50.00
UPSTREAM ELEVATION(FEET) = 895.50
DOWNSTREAM ELEVATION(FEET) = 894.00
ELEVATION DIFFERENCE(FEET) = 1.50
SUBAREA OVERLAND TIME OF FLOW(MIN.) = 7.060
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 7.382
SUBAREA RUNOFF(CFS) = 0.22
TOTAL AREA(ACRES) = 0.10 TOTAL RUNOFF(CFS) = 0.22
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FLOW PROCESS FROM NODE 117.00 TO NODE 115.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 894.00 DOWNSTREAM(FEET) = 772.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 1120.00 CHANNEL SLOPE = 0.1089
CHANNEL BASE(FEET) = 6.00 "Z" FACTOR = 2.000

MANNING®S FACTOR = 0.060 MAXIMUM DEPTH(FEET) = 5.00

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 5.152
LEGUMES(STRAIGHT ROW) GOOD COVER RUNOFF COEFFICIENT = .3000
SOIL CLASSIFICATION IS "C"

S.C.S. CURVE NUMBER (AMC 11) = 81

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 7.47
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 3.54
AVERAGE FLOW DEPTH(FEET) = 0.32 TRAVEL TIME(MIN.) = 5.27



Tc(MIN.) = 12.33

SUBAREA AREA(ACRES) = 9.10 SUBAREA RUNOFF(CFS) = 14.07
AREA-AVERAGE RUNOFF COEFFICIENT = 0.300
TOTAL AREA(ACRES) = 9.20 PEAK FLOW RATE(CFS) = 14.22

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.46 FLOW VELOCITY(FEET/SEC.) = 4.44
LONGEST FLOWPATH FROM NODE 116.00 TO NODE 115.00 = 1170.00 FEET.

AE A A A A A A A A A A A A A A A A A A A A A A A AA A AA LA AAAAAALAAAAAAALAAAAAAAAAAAAAAAAAAAAAAAXAA AKX AR AXX

FLOW PROCESS FROM NODE 115.00 TO NODE 115.00 IS CODE = 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:

TIME OF CONCENTRATION(MIN.) = 12.33

RAINFALL INTENSITY(INCH/HR) = 5.15

TOTAL STREAM AREA(ACRES) = 9.20

PEAK FLOW RATE(CFS) AT CONFLUENCE = 14.22

** CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA

NUMBER (CFS) (MIN.)  (INCH/HOUR) (ACRE)
1 191.13  20.08 3.762 157.00
2 14.22  12.33 5.152 9.20

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 2 STREAMS.

** PEAK FLOW RATE TABLE **

STREAM RUNOFF Tc INTENSITY
NUMBER (CFS) (MIN.)  (INCH/HOUR)
1 131.60 12.33 5.152
2 201.52 20.08 3.762
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 201.52 Tc(MIN.) = 20.08
TOTAL AREA(ACRES) = 166.20

LONGEST FLOWPATH FROM NODE 101.00 TO NODE 115.00 = 4210.00 FEET.
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FLOW PROCESS FROM NODE 115.00 TO NODE 118.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 772.00 DOWNSTREAM(FEET) = 636.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 1966.00 CHANNEL SLOPE = 0.0692
CHANNEL BASE(FEET) = 24._.00 "Z" FACTOR = 3.000

MANNING*®S FACTOR = 0.060 MAXIMUM DEPTH(FEET) = 5.00

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.269
LEGUMES(STRAIGHT ROW) GOOD COVER RUNOFF COEFFICIENT = .3000
SOIL CLASSIFICATION 1S "C"

S.C.S. CURVE NUMBER (AMC 11) = 81

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 221.20
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 6.71
AVERAGE FLOW DEPTH(FEET) = 1.19 TRAVEL TIME(MIN.) = 4.88

Tc(MIN.) = 24.96



SUBAREA AREA(ACRES) = 40.10 SUBAREA RUNOFF(CFS) = 39.33
AREA-AVERAGE RUNOFF COEFFICIENT = 0.314
TOTAL AREA(ACRES) = 206.30 PEAK FLOW RATE(CFS) = 211.84

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 1.16 FLOW VELOCITY(FEET/SEC.) = 6.62
LONGEST FLOWPATH FROM NODE  101.00 TO NODE = 118.00 = 6176.00 FEET.
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FLOW PROCESS FROM NODE 118.00 TO NODE 118.00 IS CODE = 10

>>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 1 <<<<<
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FLOW PROCESS FROM NODE 119.00 TO NODE 120.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

LEGUMES(STRAIGHT ROW) GOOD COVER RUNOFF COEFFICIENT = .3000
SOIL CLASSIFICATION 1S C"
S.C.S. CURVE NUMBER (AMC I1) = 81

INITIAL SUBAREA FLOW-LENGTH(FEET) =  50.00
UPSTREAM ELEVATION(FEET) =  935.50
DOWNSTREAM ELEVATION(FEET) =  934.00
ELEVATION DIFFERENCE(FEET) = 1.50
SUBAREA OVERLAND TIME OF FLOW(MIN.) =  7.060
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 7.382
SUBAREA RUNOFF(CFS) = 0.22
TOTAL AREA(ACRES) = 0.10 TOTAL RUNOFF(CFS) = 0.22
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FLOW PROCESS FROM NODE 120.00 TO NODE 118.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) =  934.00 DOWNSTREAM(FEET)
CHANNEL LENGTH THRU SUBAREA(FEET) = 2105.00 CHANNEL SLOPE
CHANNEL BASE(FEET) = 14.00 "Z" FACTOR = 2.000
MANNING"S FACTOR = 0.060  MAXIMUM DEPTH(FEET) = 5.00

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.449
LEGUMES(STRAIGHT ROW) GOOD COVER RUNOFF COEFFICIENT = .3000
SOIL CLASSIFICATION IS "C"
S.C.S. CURVE NUMBER (AMC I1) = 81
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 19.24
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.)
AVERAGE FLOW DEPTH(FEET) = 0.32  TRAVEL TIME(MIN.)
Tc(MIN.) = 15.48
SUBAREA AREA(ACRES) =  26.90 SUBAREA RUNOFF(CFS) = 35.90
AREA-AVERAGE RUNOFF COEFFICIENT = 0.300
TOTAL AREA(ACRES) = 27.00 PEAK FLOW RATE(CFS) = 36.03

636.00
0.1416

4.17
8.42

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.46 FLOW VELOCITY(FEET/SEC.) = 5.24
LONGEST FLOWPATH FROM NODE 119.00 TO NODE 118.00 = 2155.00 FEET.
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FLOW PROCESS FROM NODE 118.00 TO NODE 118.00 IS CODE = 10



>>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 2 <<<<<
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FLOW PROCESS FROM NODE 121.00 TO NODE 122.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

LEGUMES(STRAIGHT ROW) GOOD COVER RUNOFF COEFFICIENT = .3000
SOIL CLASSIFICATION IS "C"
S.C.S. CURVE NUMBER (AMC 11) = 81

INITIAL SUBAREA FLOW-LENGTH(FEET) = 50.00
UPSTREAM ELEVATION(FEET) = 937.00
DOWNSTREAM ELEVATION(FEET) = 936.00
ELEVATION DIFFERENCE(FEET) = 1.00
SUBAREA OVERLAND TIME OF FLOW(MIN.) = 8.082
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 6.765
SUBAREA RUNOFF(CFS) = 0.20
TOTAL AREA(ACRES) = 0.10 TOTAL RUNOFF(CFS) = 0.20
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FLOW PROCESS FROM NODE 122.00 TO NODE 123.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) =  936.00 DOWNSTREAM(FEET)
CHANNEL LENGTH THRU SUBAREA(FEET) = 1182.00 CHANNEL SLOPE
CHANNEL BASE(FEET) = 40.00 "Z" FACTOR =  3.000
MANNING™S FACTOR = 0.020  MAXIMUM DEPTH(FEET) = 5.00

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.991

RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIENT = .3600
SOIL CLASSIFICATION IS "C"
S.C.S. CURVE NUMBER (AMC I1) = 76
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 10.70
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.)
AVERAGE FLOW DEPTH(FEET) = 0.07 TRAVEL TIME(MIN.)
Tc(MIN.) = 12.95
SUBAREA AREA(ACRES) = 11.60 SUBAREA RUNOFF(CFS) = 20.84
AREA-AVERAGE RUNOFF COEFFICIENT = 0.359
TOTAL AREA(ACRES) = 11.70 PEAK FLOW RATE(CFS) = 20.99

800.00
0.1151

4.04
4.87

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.10 FLOW VELOCITY(FEET/SEC.) = 5.41
LONGEST FLOWPATH FROM NODE 121.00 TO NODE 123.00 = 1232.00 FEET.
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FLOW PROCESS FROM NODE 123.00 TO NODE 123.00 IS CODE = 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION(MIN.) = 12.95

RAINFALL INTENSITY(INCH/HR) = 4.99

TOTAL STREAM AREA(ACRES) = 11.70
PEAK FLOW RATE(CFS) AT CONFLUENCE = 20.99
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FLOW PROCESS FROM NODE 124_.00 TO NODE 125.00 IS CODE = 21



>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

CHAPARRAL (BROADLEAF) GOOD COVER RUNOFF COEFFICIENT = .3000
SOIL CLASSIFICATION IS "C"
S.C.S. CURVE NUMBER (AMC 11) = 71

INITIAL SUBAREA FLOW-LENGTH(FEET) = 50.00
UPSTREAM ELEVATION(FEET) = 1015.00
DOWNSTREAM ELEVATION(FEET) = 1014.00
ELEVATION DIFFERENCE(FEET) = 1.00
SUBAREA OVERLAND TIME OF FLOW(MIN.) = 8.082
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 6.765
SUBAREA RUNOFF(CFS) = 0.20
TOTAL AREA(ACRES) = 0.10 TOTAL RUNOFF(CFS) = 0.20
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FLOW PROCESS FROM NODE 125.00 TO NODE 123.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 1014.00 DOWNSTREAM(FEET)
CHANNEL LENGTH THRU SUBAREA(FEET) = 2690.00 CHANNEL SLOPE
CHANNEL BASE(FEET) = 12.00 "Z" FACTOR = 10.000
MANNING™S FACTOR = 0.060  MAXIMUM DEPTH(FEET) = 5.00

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.793

RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIENT = .3600
SOIL CLASSIFICATION IS "C"
S.C.S. CURVE NUMBER (AMC I1) = 76
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 35.61
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 3.82
AVERAGE FLOW DEPTH(FEET) = 0.54 TRAVEL TIME(MIN.) = 11.74
Tc(MIN.) = 19.82
SUBAREA AREA(ACRES) =  49.80 SUBAREA RUNOFF(CFS) =  68.00
AREA-AVERAGE RUNOFF COEFFICIENT = 0.360
TOTAL AREA(ACRES) = 49.90 PEAK FLOW RATE(CFS) = 68.11

800.00
0.0796

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.75 FLOW VELOCITY(FEET/SEC.) = 4.64
LONGEST FLOWPATH FROM NODE 124 .00 TO NODE 123.00 = 2740.00 FEET.
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FLOW PROCESS FROM NODE 123.00 TO NODE 123.00 IS CODE = 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION(MIN.) = 19.82

RAINFALL INTENSITY(INCH/HR) = 3.79

TOTAL STREAM AREA(ACRES) =  49.90
PEAK FLOW RATE(CFS) AT CONFLUENCE = 68.11
** CONFLUENCE DATA **
STREAM RUNOFF Tc INTENSITY AREA
NUMBER (CFS) (MIN.)  (INCH/HOUR) (ACRE)
1 20.99 12.95 4.991 11.70
2 68.11 19.82 3.793 49.90
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RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 2 STREAMS.

** PEAK FLOW RATE TABLE **

STREAM RUNOFF Tc INTENSITY
NUMBER (CFS) (MIN.)  (INCH/HOUR)
1 65.50  12.95 4.991
2 84.07  19.82 3.793
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 84.07 Tc(MIN.) = 19.82
TOTAL AREA(ACRES) = 61.60

LONGEST FLOWPATH FROM NODE 124 .00 TO NODE 123.00 = 2740.00 FEET.
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FLOW PROCESS FROM NODE 123.00 TO NODE 126.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) =  800.00 DOWNSTREAM(FEET)
CHANNEL LENGTH THRU SUBAREA(FEET) = 542.00 CHANNEL SLOPE
CHANNEL BASE(FEET) = 10.00 "Z" FACTOR = 2.000
MANNING"S FACTOR = 0.060  MAXIMUM DEPTH(FEET) = 5.00

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.554
LEGUMES(STRAIGHT ROW) GOOD COVER RUNOFF COEFFICIENT = .3000
SOIL CLASSIFICATION 1S "C"
S.C.S. CURVE NUMBER (AMC I1) = 81
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 86.25
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.)
AVERAGE FLOW DEPTH(FEET) = 1.54 TRAVEL TIME(MIN.)
Tc(MIN.) = 21.93
SUBAREA AREA(ACRES) = 4.10 SUBAREA RUNOFF(CFS) =  4.37
AREA-AVERAGE RUNOFF COEFFICIENT = 0.356
TOTAL AREA(ACRES) = 65.70 PEAK FLOW RATE(CFS) = 84.07

787.00
0.0240

4.29
2.10

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 1.51 FLOW VELOCITY(FEET/SEC.) = 4.26
LONGEST FLOWPATH FROM NODE 124 .00 TO NODE 126.00 = 3282.00 FEET.
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FLOW PROCESS FROM NODE 126.00 TO NODE 126.00 IS CODE = 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:

TIME OF CONCENTRATION(MIN.) = 21.93
RAINFALL INTENSITY(INCH/HR) = 3.55
TOTAL STREAM AREA(CACRES) = 65.70
PEAK FLOW RATE(CFS) AT CONFLUENCE = 84.07
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FLOW PROCESS FROM NODE 127.00 TO NODE 128.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

LEGUMES(STRAIGHT ROW) GOOD COVER RUNOFF COEFFICIENT = .3000
SOIL CLASSIFICATION 1S "C"
S.C.S. CURVE NUMBER (AMC I1) = 81



INITIAL SUBAREA FLOW-LENGTH(FEET) = 50.00
UPSTREAM ELEVATION(FEET) = 898.00
DOWNSTREAM ELEVATION(FEET) = 896.00
ELEVATION DIFFERENCE(FEET) = 2.00
SUBAREA OVERLAND TIME OF FLOW(MIN.) = 6.415
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 7.853
SUBAREA RUNOFF(CFS) = 0.24
TOTAL AREA(ACRES) = 0.10 TOTAL RUNOFF(CFS) = 0.24
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FLOW PROCESS FROM NODE 128.00 TO NODE 126.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) =  896.00 DOWNSTREAM(FEET)
CHANNEL LENGTH THRU SUBAREA(FEET) = 1470.00 CHANNEL SLOPE
CHANNEL BASE(FEET) = 25.00 "Z" FACTOR = 3.000
MANNING"S FACTOR = 0.060  MAXIMUM DEPTH(FEET) = 5.00

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.208

RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIENT = .3600
SOIL CLASSIFICATION IS "C"
S.C.S. CURVE NUMBER (AMC I1) = 76
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 13.00
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 2.34
AVERAGE FLOW DEPTH(FEET) = 0.22 TRAVEL TIME(MIN.) = 10.46
Tc(MIN.) = 16.88
SUBAREA AREA(ACRES) =  15.90 SUBAREA RUNOFF(CFS) = 24.08
AREA-AVERAGE RUNOFF COEFFICIENT = 0.360
TOTAL AREA(ACRES) = 16.00 PEAK FLOW RATE(CFS) = 2421

787.00
0.0741

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.31 FLOW VELOCITY(FEET/SEC.) = 3.01
LONGEST FLOWPATH FROM NODE 127.00 TO NODE 126.00 = 1520.00 FEET.
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FLOW PROCESS FROM NODE 126.00 TO NODE 126.00 IS CODE = 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:

TIME OF CONCENTRATION(MIN.) = 16.88

RAINFALL INTENSITY(INCH/HR) = 4.21

TOTAL STREAM AREA(ACRES) =  16.00

PEAK FLOW RATE(CFS) AT CONFLUENCE = 24.21

** CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA

NUMBER (CFS) (MIN.)  (INCH/HOUR) (ACRE)
1 84.07  21.93 3.554 65.70
2 24.21  16.88 4.208 16.00

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 2 STREAMS.

** PEAK FLOW RATE TABLE **
STREAM RUNOFF Tc INTENSITY
NUMBER (CFS) (MIN.)  (INCH/HOUR)



1 95.22 16.88 4.208

2 104.52 21.93 3.554
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 104.52 Tc(MIN.) = 21.93
TOTAL AREA(ACRES) = 81.70

LONGEST FLOWPATH FROM NODE 124.00 TO NODE 126.00 = 3282.00 FEET.
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FLOW PROCESS FROM NODE 126.00 TO NODE 129.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) =  787.00 DOWNSTREAM(FEET)
CHANNEL LENGTH THRU SUBAREA(FEET) = 1205.00 CHANNEL SLOPE
CHANNEL BASE(FEET) = 25.00 "Z" FACTOR = 3.000
MANNING™S FACTOR = 0.060  MAXIMUM DEPTH(FEET) = 5.00

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.178
CHAPARRAL (BROADLEAF) GOOD COVER RUNOFF COEFFICIENT = .3000
SOIL CLASSIFICATION IS "C"
S.C.S. CURVE NUMBER (AMC I1) = 71
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =  111.10
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 4.84
AVERAGE FLOW DEPTH(FEET) = 0.83 TRAVEL TIME(MIN.) = 4.15
Tc(MIN.) = 26.07
SUBAREA AREA(ACRES) =  13.80 SUBAREA RUNOFF(CFS) = 13.16
AREA-AVERAGE RUNOFF COEFFICIENT = 0.349
TOTAL AREA(ACRES) = 95.50 PEAK FLOW RATE(CFS) = 105.80

720.00
0.0556

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.81 FLOW VELOCITY(FEET/SEC.) = 4.75
LONGEST FLOWPATH FROM NODE 124 .00 TO NODE 129.00 = 4487.00 FEET.
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FLOW PROCESS FROM NODE 129.00 TO NODE 129.00 IS CODE = 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:

TIME OF CONCENTRATION(MIN.) = 26.07
RAINFALL INTENSITY(INCH/HR) = 3.18
TOTAL STREAM AREA(CACRES) = 95.50
PEAK FLOW RATE(CFS) AT CONFLUENCE = 105.80
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FLOW PROCESS FROM NODE 130.00 TO NODE 131.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIENT = .3600
SOIL CLASSIFICATION IS "C"
S.C.S. CURVE NUMBER (AMC I1) = 76

INITIAL SUBAREA FLOW-LENGTH(FEET) = 50.00
UPSTREAM ELEVATION(FEET) = 963.00
DOWNSTREAM ELEVATION(FEET) = 962.00
ELEVATION DIFFERENCE(FEET) = 1.00

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 7.476

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 7.114



SUBAREA RUNOFF(CFS) = 0.26
TOTAL AREA(ACRES) = 0.10  TOTAL RUNOFF(CFS) = 0.26
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FLOW PROCESS FROM NODE 131.00 TO NODE 129.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) =  962.00 DOWNSTREAM(FEET)
CHANNEL LENGTH THRU SUBAREA(FEET) = 3400.00 CHANNEL SLOPE
CHANNEL BASE(FEET) = 18.00 "Z" FACTOR = 5.000
MANNING"S FACTOR = 0.060  MAXIMUM DEPTH(FEET) = 5.00

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.416
LEGUMES(STRAIGHT ROW) GOOD COVER RUNOFF COEFFICIENT = .3000
SOIL CLASSIFICATION IS "C"
S.C.S. CURVE NUMBER (AMC I1) = 81
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 32.22
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.)
AVERAGE FLOW DEPTH(FEET) = 0.45 TRAVEL TIME(MIN.)
Tc(MIN.) = 23.32
SUBAREA AREA(ACRES) =  55.60 SUBAREA RUNOFF(CFS) = 56.97
AREA-AVERAGE RUNOFF COEFFICIENT = 0.300
TOTAL AREA(ACRES) = 55.70 PEAK FLOW RATE(CFS) = 57.10

720.00
0.0712

3.58
15.84

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.62 FLOW VELOCITY(FEET/SEC.) = 4.36
LONGEST FLOWPATH FROM NODE 130.00 TO NODE 129.00 = 3450.00 FEET.
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FLOW PROCESS FROM NODE 129.00 TO NODE 129.00 IS CODE = 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION(MIN.) = 23.32

RAINFALL INTENSITY(INCH/HR) = 3.42

TOTAL STREAM AREA(ACRES) =  55.70
PEAK FLOW RATE(CFS) AT CONFLUENCE = 57.10
** CONFLUENCE DATA **
STREAM RUNOFF Tc INTENSITY AREA
NUMBER (CFS) (MIN.)  (INCH/HOUR) (ACRE)
1 105.80  26.07 3.178 95.50
2 57.10  23.32 3.416 55.70

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 2 STREAMS.

** PEAK FLOW RATE TABLE **

STREAM RUNOFF Tc INTENSITY
NUMBER (CFS) (MIN.)  (INCH/HOUR)
1 155.54  23.32 3.416
2 158.93  26.07 3.178

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 158.93 Tc(MIN.) = 26.07
TOTAL AREA(ACRES) = 151.20



LONGEST FLOWPATH FROM NODE 124 .00 TO NODE 129.00 = 4487.00 FEET.
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FLOW PROCESS FROM NODE 129.00 TO NODE 118.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) =  720.00 DOWNSTREAM(FEET)
CHANNEL LENGTH THRU SUBAREA(FEET) = 770.00 CHANNEL SLOPE
CHANNEL BASE(FEET) = 12.00 "Z" FACTOR = 6.000
MANNING"S FACTOR = 0.060  MAXIMUM DEPTH(FEET) = 5.00

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.048
CHAPARRAL (BROADLEAF) GOOD COVER RUNOFF COEFFICIENT = .3000
SOIL CLASSIFICATION IS "'C"
S.C.S. CURVE NUMBER (AMC I1) = 71
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =  163.95
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.)
AVERAGE FLOW DEPTH(FEET) = 1.17  TRAVEL TIME(MIN.)
Tc(MIN.) = 27.82
SUBAREA AREA(ACRES) =  11.00 SUBAREA RUNOFF(CFS) = 10.06
AREA-AVERAGE RUNOFF COEFFICIENT = 0.329
TOTAL AREA(ACRES) =  162.20 PEAK FLOW RATE(CFS) = 162.48

636.00
0.1091

7.35
1.75

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 1.17 FLOW VELOCITY(FEET/SEC.) = 7.30
LONGEST FLOWPATH FROM NODE 124_.00 TO NODE 118.00 = 5257.00 FEET.

AE A A AA A A A A A A A A A A A A A A A A A A A A A A AA A AA A A AA LA AAAAAALAAAAAAAAAAAAAAAAXAAAAAAAXAAAAAAAXX

FLOW PROCESS FROM NODE 118.00 TO NODE 118.00 IS CODE = 11

>>>>>CONFLUENCE MEMORY BANK # 1 WITH THE MAIN-STREAM MEMORY<<<<<

** MAIN STREAM CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA
NUMBER (CFS)  (MIN.)  (INCH/HOUR)  (ACRE)
1 162.48  27.82 3.048 162.20

LONGEST FLOWPATH FROM NODE 124 .00 TO NODE 118.00 5257.00 FEET.

** MEMORY BANK # 1 CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA
NUMBER (CFS)  (MIN.)  (INCH/HOUR)  (ACRE)
1 211.84  24.96 3.269 206.30

LONGEST FLOWPATH FROM NODE 101.00 TO NODE 118.00 6176.00 FEET.

** PEAK FLOW RATE TABLE **

STREAM  RUNOFF Tc INTENSITY
NUMBER (CFS) (MIN.)  (INCH/HOUR)
1 357.61 24.96 3.269
2 360.00 27.82 3.048
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) =  360.00 Tc(MIN.) = 27.82
TOTAL AREA(ACRES) =  368.50
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FLOW PROCESS FROM NODE 118.00 TO NODE 118.00 IS CODE = 11

>>>>>CONFLUENCE MEMORY BANK # 2 WITH THE MAIN-STREAM MEMORY<<<<<
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** MAIN STREAM CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA
NUMBER (CFS)  (MIN.)  (INCH/HOUR)  (ACRE)
1 360.00  27.82 3.048 368.50

LONGEST FLOWPATH FROM NODE 101.00 TO NODE 118.00 6176.00 FEET.

** MEMORY BANK # 2 CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA
NUMBER (CFS)  (MIN.)  (INCH/HOUR)  (ACRE)
1 36.03  15.48 4.449 27.00

LONGEST FLOWPATH FROM NODE 119.00 TO NODE 118.00 2155.00 FEET.

** PEAK FLOW RATE TABLE **

STREAM  RUNOFF Tc INTENSITY
NUMBER (CFS) (MIN.)  (INCH/HOUR)
1 236.35 15.48 4.449
2 384.69 27.82 3.048
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) =  384.69 Tc(MIN.) = 27.82
TOTAL AREA(ACRES) =  395.50
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FLOW PROCESS FROM NODE 118.00 TO NODE 118.00 IS CODE = 12

>>>>>CLEAR MEMORY BANK # 1 <<<<<
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FLOW PROCESS FROM NODE 118.00 TO NODE 118.00 IS CODE = 12

>>>>>CLEAR MEMORY BANK # 2 <<<<<
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FLOW PROCESS FROM NODE 118.00 TO NODE 132.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

616.00
0.0328

ELEVATION DATA: UPSTREAM(FEET) =  636.00 DOWNSTREAM(FEET)
CHANNEL LENGTH THRU SUBAREA(FEET) = 609.00 CHANNEL SLOPE
CHANNEL BASE(FEET) = 26.00 "Z" FACTOR = 2.500
MANNING®S FACTOR = 0.060  MAXIMUM DEPTH(FEET) = 5.00

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.940
CHAPARRAL (BROADLEAF) GOOD COVER RUNOFF COEFFICIENT = .3000
SOIL CLASSIFICATION IS "C"
S.C.S. CURVE NUMBER (AMC I1) = 71
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =  394.57
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 6.36
AVERAGE FLOW DEPTH(FEET) = 2.00 TRAVEL TIME(MIN.) = 1.60
Tc(MIN.) = 29.42

SUBAREA AREA(ACRES) =  22.40 SUBAREA RUNOFF(CFS) = 19.76
AREA-AVERAGE RUNOFF COEFFICIENT = 0.318
TOTAL AREA(ACRES) =  417.90 PEAK FLOW RATE(CFS) = 390.85

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 1.99 FLOW VELOCITY(FEET/SEC.) = 6.35



LONGEST FLOWPATH FROM NODE 101.00 TO NODE 132.00 = 6785.00 FEET.
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FLOW PROCESS FROM NODE 132.00 TO NODE 132.00 IS CODE = 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION(MIN.) = 29.42

RAINFALL INTENSITY(INCH/HR) = 2.94

TOTAL STREAM AREA(ACRES) =  417.90

PEAK FLOW RATE(CFS) AT CONFLUENCE = 390.85
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FLOW PROCESS FROM NODE 133.00 TO NODE 134.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIENT = .3600
SOIL CLASSIFICATION 1S C"
S.C.S. CURVE NUMBER (AMC I1) = 76

INITIAL SUBAREA FLOW-LENGTH(FEET) =  50.00
UPSTREAM ELEVATION(FEET) =  834.00
DOWNSTREAM ELEVATION(FEET) =  832.00
ELEVATION DIFFERENCE(FEET) = 2.00
SUBAREA OVERLAND TIME OF FLOW(MIN.) =  5.934
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 8.257
SUBAREA RUNOFF(CFS) = 0.30
TOTAL AREA(ACRES) = 0.10  TOTAL RUNOFF(CFS) = 0.30
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FLOW PROCESS FROM NODE 134.00 TO NODE 132.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) =  832.00 DOWNSTREAM(FEET)
CHANNEL LENGTH THRU SUBAREA(FEET) = 1340.00 CHANNEL SLOPE
CHANNEL BASE(FEET) = 10.00 "Z" FACTOR = 2.500
MANNING"S FACTOR = 0.060  MAXIMUM DEPTH(FEET) = 5.00

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 5.475
CHAPARRAL (BROADLEAF) GOOD COVER RUNOFF COEFFICIENT = .3000
SOIL CLASSIFICATION IS "C"
S.C.S. CURVE NUMBER (AMC I1) = 71
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 13.37
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.)
AVERAGE FLOW DEPTH(FEET) = 0.29  TRAVEL TIME(MIN.)
Tc(MIN.) = 11.22
SUBAREA AREA(ACRES) =  15.10 SUBAREA RUNOFF(CFS) = 24.80
AREA-AVERAGE RUNOFF COEFFICIENT = 0.300
TOTAL AREA(ACRES) = 15.20 PEAK FLOW RATE(CFS) = 25.00

616.00
0.1612

4.23
5.29

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.43 FLOW VELOCITY(FEET/SEC.) = 5.25
LONGEST FLOWPATH FROM NODE 133.00 TO NODE 132.00 = 1390.00 FEET.
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FLOW PROCESS FROM NODE 132.00 TO NODE 132.00 IS CODE = 1



>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION(MIN.) = 11.22

RAINFALL INTENSITY(INCH/HR) = 5.48

TOTAL STREAM AREA(ACRES) =  15.20
PEAK FLOW RATE(CFS) AT CONFLUENCE = 25_00
** CONFLUENCE DATA **
STREAM RUNOFF Tc INTENSITY AREA
NUMBER (CFS) (MIN.)  (INCH/HOUR) (ACRE)
1 390.85  29.42 2.940 417.90
2 25.00  11.22 5.475 15.20

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 2 STREAMS.

** PEAK FLOW RATE TABLE **

STREAM RUNOFF Tc INTENSITY
NUMBER (CFS) (MIN.)  (INCH/HOUR)
1 174.06  11.22 5.475
2 404.27  29.42 2.940
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) =  404.27 Tc(MIN.) = 29.42
TOTAL AREA(ACRES) =  433.10

LONGEST FLOWPATH FROM NODE 101.00 TO NODE 132.00 = 6785.00 FEET.
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FLOW PROCESS FROM NODE 132.00 TO NODE 135.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

591.00
0.0352

ELEVATION DATA: UPSTREAM(FEET) =  616.00 DOWNSTREAM(FEET)
CHANNEL LENGTH THRU SUBAREA(FEET) = 711.00 CHANNEL SLOPE
CHANNEL BASE(FEET) = 15.00 "Z'" FACTOR = 5.000
MANNING™S FACTOR = 0.060  MAXIMUM DEPTH(FEET) = 5.00

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.827
CHAPARRAL (BROADLEAF) GOOD COVER RUNOFF COEFFICIENT = .3000
SOIL CLASSIFICATION IS "C"
S.C.S. CURVE NUMBER (AMC I1) = 71
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =  409.44
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 6.41
AVERAGE FLOW DEPTH(FEET) = 2.38 TRAVEL TIME(MIN.) = 1.85
Tc(MIN.) = 31.26
SUBAREA AREA(ACRES) =  12.20 SUBAREA RUNOFF(CFS) = 10.35
AREA-AVERAGE RUNOFF COEFFICIENT = 0.317
TOTAL AREA(ACRES) =  445.30 PEAK FLOW RATE(CFS) = 404 .27

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 2.36 FLOW VELOCITY(FEET/SEC.) = 6.39
LONGEST FLOWPATH FROM NODE 101.00 TO NODE 135.00 = 7496.00 FEET.
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FLOW PROCESS FROM NODE 135.00 TO NODE 135.00 IS CODE = 10

>>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 1 <<<<<
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FLOW PROCESS FROM NODE 136.00 TO NODE 137.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

LEGUMES(STRAIGHT ROW) GOOD COVER RUNOFF COEFFICIENT = .3000
SOIL CLASSIFICATION IS "C"
S.C.S. CURVE NUMBER (AMC 11) = 81

INITIAL SUBAREA FLOW-LENGTH(FEET) = 50.00
UPSTREAM ELEVATION(FEET) = 898.50
DOWNSTREAM ELEVATION(FEET) = 898.00
ELEVATION DIFFERENCE(FEET) = 0.50
SUBAREA OVERLAND TIME OF FLOW(MIN.) = 10.182
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 5.829
SUBAREA RUNOFF(CFS) = 0.17
TOTAL AREA(ACRES) = 0.10 TOTAL RUNOFF(CFS) = 0.17
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FLOW PROCESS FROM NODE 137.00 TO NODE 138.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) =  898.00 DOWNSTREAM(FEET)
CHANNEL LENGTH THRU SUBAREA(FEET) = 1000.00 CHANNEL SLOPE
CHANNEL BASE(FEET) = 20.00 "Z" FACTOR = 10.000
MANNING"S FACTOR = 0.060  MAXIMUM DEPTH(FEET) = 5.00

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.915
LEGUMES(STRAIGHT ROW) GOOD COVER RUNOFF COEFFICIENT = .3000
SOIL CLASSIFICATION IS "C"
S.C.S. CURVE NUMBER (AMC I1) = 81
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.)
AVERAGE FLOW DEPTH(FEET) = 0.12  TRAVEL TIME(MIN.)
Tc(MIN.) = 18.87

SUBAREA AREA(ACRES) = 7.50 SUBAREA RUNOFF(CFS) =  8.81
AREA-AVERAGE RUNOFF COEFFICIENT = 0.300
TOTAL AREA(ACRES) = 7.60 PEAK FLOW RATE(CFS) = 8.93

782.00
0.1160

.76
1.92
8.69

I n s

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.17 FLOW VELOCITY(FEET/SEC.) = 2.41
LONGEST FLOWPATH FROM NODE 136.00 TO NODE 138.00 = 1050.00 FEET.
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FLOW PROCESS FROM NODE 138.00 TO NODE 138.00 IS CODE = 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION(MIN.) = 18.87

RAINFALL INTENSITY(INCH/HR) = 3.91

TOTAL STREAM AREA(ACRES) = 7.60
PEAK FLOW RATE(CFS) AT CONFLUENCE = 8.93
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FLOW PROCESS FROM NODE 139.00 TO NODE 140.00 IS CODE = 21



>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

LEGUMES(STRAIGHT ROW) GOOD COVER RUNOFF COEFFICIENT = .3000
SOIL CLASSIFICATION 1S "C"
S.C.S. CURVE NUMBER (AMC 11) = 81

INITIAL SUBAREA FLOW-LENGTH(FEET) = 50.00
UPSTREAM ELEVATION(FEET) = 992.00
DOWNSTREAM ELEVATION(FEET) = 991.00
ELEVATION DIFFERENCE(FEET) = 1.00
SUBAREA OVERLAND TIME OF FLOW(MIN.) = 8.082
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 6.765
SUBAREA RUNOFF(CFS) = 0.20
TOTAL AREA(ACRES) = 0.10 TOTAL RUNOFF(CFS) = 0.20
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FLOW PROCESS FROM NODE 140.00 TO NODE 138.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) =  991.00 DOWNSTREAM(FEET)
CHANNEL LENGTH THRU SUBAREA(FEET) = 1810.00 CHANNEL SLOPE
CHANNEL BASE(FEET) = 20.00 "Z" FACTOR = 2.500
MANNING"S FACTOR = 0.060  MAXIMUM DEPTH(FEET) = 5.00

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.167
LEGUMES(STRAIGHT ROW) GOOD COVER RUNOFF COEFFICIENT = .3000
SOIL CLASSIFICATION IS "C"
S.C.S. CURVE NUMBER (AMC I1) = 81
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 17.65
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.)
AVERAGE FLOW DEPTH(FEET) = 0.26  TRAVEL TIME(MIN.)
Tc(MIN.) = 17.13
SUBAREA AREA(ACRES) =  26.50 SUBAREA RUNOFF(CFS) = 33.13
AREA-AVERAGE RUNOFF COEFFICIENT = 0.300
TOTAL AREA(ACRES) = 26.60 PEAK FLOW RATE(CFS) = 33.26

782.00
0.1155

3.33
9.05

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.38 FLOW VELOCITY(FEET/SEC.) = 4.22
LONGEST FLOWPATH FROM NODE 139.00 TO NODE 138.00 = 1860.00 FEET.
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FLOW PROCESS FROM NODE 138.00 TO NODE 138.00 IS CODE = 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:

TIME OF CONCENTRATION(MIN.) = 17.13

RAINFALL INTENSITY(INCH/HR) =  4.17

TOTAL STREAM AREA(ACRES) =  26.60

PEAK FLOW RATE(CFS) AT CONFLUENCE = 33.26

** CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA

NUMBER (CFS) (MIN.)  (INCH/HOUR) (ACRE)
1 8.93  18.87 3.915 7.60
2 33.26  17.13 4.167 26.60

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO



CONFLUENCE FORMULA USED FOR 2 STREAMS.

** PEAK FLOW RATE TABLE **

STREAM RUNOFF Tc INTENSITY
NUMBER (CFS) (MIN.)  (INCH/HOUR)
1 41.36 17.13 4.167
2 40.17 18.87 3.915
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 41.36  Tc(MIN.) = 17.13
TOTAL AREA(ACRES) = 34.20

LONGEST FLOWPATH FROM NODE 139.00 TO NODE 138.00 = 1860.00 FEET.
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FLOW PROCESS FROM NODE 138.00 TO NODE 141.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) =  782.00 DOWNSTREAM(FEET)
CHANNEL LENGTH THRU SUBAREA(FEET) = 1781.00 CHANNEL SLOPE
CHANNEL BASE(FEET) = 18.00 "Z" FACTOR = 5.000
MANNING"S FACTOR = 0.060  MAXIMUM DEPTH(FEET) = 5.00

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.394
LEGUMES(STRAIGHT ROW) GOOD COVER RUNOFF COEFFICIENT = .3000
SOIL CLASSIFICATION IS "C"
S.C.S. CURVE NUMBER (AMC Il1) = 81
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 58.84
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.)
AVERAGE FLOW DEPTH(FEET) = 0.61 TRAVEL TIME(MIN.)
Tc(MIN.) = 23.55
SUBAREA AREA(ACRES) =  34.20 SUBAREA RUNOFF(CFS) = 34.82
AREA-AVERAGE RUNOFF COEFFICIENT = 0.300
TOTAL AREA(ACRES) = 68.40 PEAK FLOW RATE(CFS) = 69.64

634.00
0.0831

4.62
6.42

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.67 FLOW VELOCITY(FEET/SEC.) = 4.90
LONGEST FLOWPATH FROM NODE 139.00 TO NODE 141.00 = 3641.00 FEET.

AR S R S e o S R A R A S R A A SR AR R AR AR R R AR R R SRR R o e R S R A R R R S R R R AR A R S R AR R R R

FLOW PROCESS FROM NODE 141.00 TO NODE 141.00 IS CODE = 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:

TIME OF CONCENTRATION(MIN.) = 23.55

RAINFALL INTENSITY(INCH/HR) = 3.39

TOTAL STREAM AREA(CACRES) = 68.40

PEAK FLOW RATE(CFS) AT CONFLUENCE = 69.64
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FLOW PROCESS FROM NODE 142.00 TO NODE 143.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALY